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(54) METHOD FOR AMPUFYING DNA AND DEVICE FOR AMPUFYING DNA 

(57)Abstract: 

PURPOSE: To carry out PGR reaction in an accurate 
heating time by transporting a reaction solution 
comprising DNA polymerase, template DNA, primer DNA 
and dNTP as a mobile phase through a reaction tube 
heated from the outside. 

CONSTITUTION: A reaction solution comprising DNA 
polymerase, template DNA, primer DNA and dNTP is 
used as a mobile phase and passed through a reaction 
tube, for example, controlled at 94"* C, 55° C and 73° 
C. The three heating parts of the hydrocarbon tube are 
set at the outside and the temperature of the reaction / 
solution moving in the reaction tube is regulated. %^ 
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(54) 


DNAieili:&i*aiyDNAiil^e 









(57) CS*5)] 

DNA> Ry^dNTP^^tfSlSiS^^tt+BiC'-C. M 
^tf94'C. 55°C. Si>'73-Ck:pgp5n/cJini^.S|J*5i1-gI5{C 

:)^?S*«t,ifcD N Aitti:3^ffiROf^i*«:fiM-r S D N 

Aiit^So 



1 

?:^tf P C RJSJCE^ffit^lfc D N Aiil|li:^^ffi. 

3 m(Dmm^^-^tin^m 2 iBtg©:^^. 

•li-Sif*:93fBig®7^ffi. 
[fl*S5] DNA:J<y^^-< |^DNA> 

gp. g[jKt£:?S?:^S6$-e«fc*®Sfi:^3g|J*<i^ft:DNA 

So 

[0001] 

Amm-m^icm-ri. $6(ct¥L.<»DNA*f"j^5- 

Hf. ^DNA. zf^-i-r-DNA. Rt^dNTP*^ 
tfMfcW^^iil^Bi L/-CS:rt«rt^:#S!)S-'*SDNAit 

DNA^^^s«]«:*t*i-r6*i4ii^"c. ^y^^— fe'a 

ilSJCEffiCpolymerase chain reaction, P C RS) Ji^^ 
e,n-Clr^-5. (*H#i*^ 4,683.202#B^!ffl») . c<D:& 

ffitt. @e«j©DNA=&i®ttL/. »enfci*iR©DN 

Aic2a®®:/^-Yv-^T^--;>i^b. D 
N A !j< ^ ^ — ffl 2 2 D N A ^-^fiS; L/ . 
3 6 K C ® 2 2|s:i«D N A^rN^tt L/T 1 *aD N A 
fcf^K. 7'5-fV-©r^-'J>yR?>'DNA*U^-5 
-H2'KJ;€)tB1f6^DNA©-&fiS<!:t,>'51:'--1' fJi'^m'OiK 
-rcitcj:^. Ji^MISWK:@WDNA=£ii«§^Sc: 

[0 00 2] PCRtt^aS&Wtctf^^il^-C. Sic: 

C i tc <fc 0 Sf&?:tf ^ enrt-^S CDNA -mermal 

Cycler, Perkin-Elmer Cetus Instruments). C©^S 
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2 

nSPHl|S«iC:i- ^ jl.5&5t«1-^«?©X^3!>5ii5 tl-C 

sffi*5gfl<3satcii»-r a *-cjc 1 0 ^ct,^ u 3 0 #aK 

©Sn*s*)r>/c. c©/cJf>. c©fll'5:B$P^WiSn(cJ:-:) 

-c^^s (*^94*c) ©RiE^ra Jbssssn. ^»©* 
10 s/c. jsf£«©as^*©m-^>a<aj-e±#s-i+ 

;5ft:8&> ;!jc^5-©^^^-9->:^;t'9^*--:/©^©l^ffl'Jt?© 

:x- :/rt©gK;««aK^^R$±^©:t -i )\y^mm 

ifiSiE^tf SISI4*S'J^ ©•t^•>■7*-'^5^ ^ 
^©M^c-ssLaccst^snfciisfflKS* br;^:^ «c^« 

WKVS«-a L-i6S P C R^g*5^6n-ri,i5 cniermalSe 
20 quencer, Iwaki). L.*^^, C ©SlS^gS:*^*^*^ *3 

[0 00 3] fie-:>t:*:^Hj», ±i5©^^=g©^ci,^=j<'; ^ 

A, ^'^-rv-DNA, ROfdNTP^^tfStEiK^^ 

30 tttiiu-c^c^ ^uK.mms\^ifim-i ^^fcmMP^^ 

i^i6S-lf-SC<fc{cJ:«3. feJSj;t.^©SJ£SKSLC^Sl£B# 

^-■fe'. »^DNA. r^^-rv-DNA. RD-'dNTP 
SJE^F^ ^^^Sil 3 -5 xe^r^tJ P C RSlS:Srffi*ffi l> 

fcD N Aitifi:&^J>'SD^«:ffiffl-r2.$lS4ii«-r 4 

40 [0004] :$:#feHJ©:/3ffi«:4effl3nSSJCS^K». D. 
NA!i<'J^-7— ^SDNA. ^7-Y-7-DNA> S. 
DtdNTP*5^**l?>o »§4DNA»JiifS©ge«)<!:^3:S 
DNA-C&O. ?c^MS/c»#^^^©t'^-r'ti©DNA 

-e*o-cfeJ:i,n ^SDNA»> ^lil^KaiB©:^^: 

SSSn-S. Sfc. 3Ci--*^6iSSf4WbfcDNA?:ffl 
t,»2,C<!:fe-C#S. S®DNA{3:$5J0.01~100PM 

, SfSL < 1*0.1 ~ioPM©rSS"C^ffi-rn«J:t.^. D 
NAjH'J^7--«f<i;b-C», DNAifiUK^ffiSn-SD 
50 NA!j<';^7— i^<!:L/T^*««:SB^^cl,i*>^cSDNA 



3 

^© TthCthermus therTnophnus)d< V 7--fe\ TaqCth 
ennus aquaticus)^'J^7-fe-^=fe<^^5C<!:WS 
Lt^, cne.©DNA!j<';^v--te'». jimo~40U/m 

[0 0 0 5 ] ^^^•^-DNA<tU-C«, DNAtfllSa 

A^-eeffl-r-sciAs-c^^. T/^-f^-DNAw. m 

m 100~1.000 (U. »S L < W 200-500 nM©t^g 
-ckffl-rniiit-^ y^-f-^-DNAlJ. DNASSi)^ 

fim*ffl-2> c tie J:*) .si^micmi^xmm^^^^mt.cmm 

A». *|6BJ©:^ft^tT^K:$,fc'3> ttite5?ft^=&^K: 

iffl#0C*5l,^-C, dNTP»dATP, dGTP, dTT 
P aJ>'dCTP©ff^©§«a©«lD®'C*S<!:^*^ 
n'^Ji^. Cn6 4a© 5? F h "J V >K©^SS 

ig©5? i' K h y 'J >i^*5io~ioo MM ©jgK-r$ 

ijintL^K PCRSKfflC^iDn^DNAjJO;^^--^ 
-»cSi£;«:«ffl3nSi^»-iK©eS«:j;o-ctite 

^mtimtj:^(ox. ffiffl-rsDNAjj^y^^— te*©a^ 

NA^';>7-H2, ^MDNA. t^'^-Y'T'-DNA. S: 
j>-dNTP©iB-&fil^. RWS«SiJ®tfiS»> @a«jK:i5 

<fc D tc 5 n -s ©f ^> o 

[0 00 6] *:BHJ©^it. ±iB©5f&^4'-CPCR 

m<!:-r.5DNAiiifi:&ffi-C*S. 3ls:^?S©:&S«C^-r 

Ki^^^-^A^cC^geM^cJ: DJ^fiS3nfc'b©:^cCP.«, 
*i^c-&«>©*«6fflL.rfe<J:o>, m^it. 7-7 P>> 

«4W-SC:i*it?#?.. Slt>«©rt®*, 0.02~lin 
m. Htb <m. 05-^0. S mtr tut SiS'S©!^ 

S« V — 11 (cms 3 n ^l^SxM<O^S.iiCJ^i 0 xm-SMVi 

Tti« J: < . wm<ommi^m-rtiim&<D d n a 
■r-5c<!:*it?#s. sf&i?©rt/?«. mm(mmim 
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— ^tCli. 0.1 ~2 imi, $?S0< (J0.2 ~1.S nnii-rtx 

< »rtS0.3 -0.7 tmru f>mx.O ~1.8 tnm> ItKJifS L/ 

< »rtSO . 5 nm. Jl-Sa. 5 lIl^©Jg)^?g«:€efflTtl,tf J: 

[0007] igs)Sifrtt?±fB©iSieis*^aiis-ii-^>'c 
«. ffSfi©jsrc:«?ri®csertic^Ai^;^ct*(c. 

3 ^©?g{*jS»^Sf&«rt'ca!^WK^A-rn«<fct<». s 

rf>y7;^«?©m<*i)iJ<*^*'^^l'^*^^^- $iE>K§TS 

fi©]s;B«^^A-rti«J:cn com^^sim'^-rct 

0 K.^'O. ttSSt©Sl£?S*SC;'3-&*:>^cl,iJ:^«:Sl£?grt 

rt-c©JSr5?S©»it1^^=£i^?^'^^<i^> Sl£:?K©^A{c 
5Kt-^-C, DNA5i<>;^^— b?, ^SDNA. ^-^-f^ 
-DNA. Rt>*dNTP=fc^*'5:''^Sffi?S 

^©Sr£:S=&5S«: =0^ D il L. rSJC'etc® A L/ . 

30 [000 8] :^mm(o-mxa. ±sB©«i«:sie«rt-e 

s -2> K ^ . m-momi w e> n 

I5^S. -fiJtCPCRffiti. jl^$«J94-C-C2:*^|[DNA 

^-u^ifr^xm (r^-'J^i') , Rt)''W^.tt©DN 

jgit.«©il-ffiiJ(c-€-n-en±fB3 @©sffi«:i@g53 nfc^ 
40 i4x@M*DMa5 (94-c) . T^--')>ifj:mmimm 
(55'c) . R?>'{*sx^fl]«iSi5 (72-c> ^)B;x^tf. 

-5-C{*?gie^3&S+:9--C!^CC='Ji-&*5*'5>©-C, c©<fc'5 
)^j:Ji-^K:«SFc:>^©J^ffiin*^^^^ ^ infcmmUOUm^^ 

?s»sjt;grt=&-«s8E-c^if)-rsj: ^tcMi^s n^© 
-c. 5jsifK:g:wp.nifctn?SiSi5©S3t«:i&0'r»n^B#p5 

;£Pip-r-6C<i:7!)S-C#.5. »nSiSi5©ss^-s«: 
50 u-cfcc>-csjS?g©^SbaS'&^ib3#-rftn^,i^M*li3 
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[0 00 9101 ^#ML/-o-ogiHJ-r S t . *^BJ©75- 

sjcS'gcDJi-ffliJicsi^e.n/i:94-c. 55-c. Rcxyrc© 

"C. 55°C. SCX72°CtC^$*T,fc3a©tBStf?r^ 

ccD-y-'f i'^u* 2 5~ 3511^0 ig-rcticd: Off *>n 

94-C> 55*C, ^lf72'C<Dmm^^W0'i&hWiiX-jl'mU 

J: < iiifi*?f^ ctlfi-c^h, m^W!XMUt ottaS 
tt3^©tlSfflK^0iIL««-rntfJ:i.^. SJ£1® 
J;'<lHlitX-r-SCids-r#-S» SlE^©ji*K^«^^ so 

*:^?«©«HOJ. F«3SB-CDNA5i<y^7-H2\ ^§£DN 
A. ^■^'{■r-DNA, Ri>'dNTP=l:^tfSl£vS:*^^ 

;^giJ3*«^/cDNAitfi^a!t?*«3. 3 6CC$f*L.< 

jjffi^gpiU-c«±fe©'b©^ffiffl-^^ciA5-c#, 

jSjg^Ag|5<!:L.-C«« fy;?.tfHPLC«©'f>5^*i'5'-«? 

•rn«J;('^. *^Bj®$ig©if!i^H2K:7K-r*s. *^ 

BJ©i^g W C ©^gtc S tx S C i t, i . 
[0 0 11] 

[|%W®5?6»] :*:^BJ©:^sSt«;J:<^«- WfoXlLWim 
Tth 7l<y y^-H2 : 



».I^Pa-CPCR^f5C<b*«-etf> 5J|*«fc< DNAiite 

J; .2, B«©^rS < . iiiti5»*5®Tt- S C i *5 
^ci^. 7k»©^^^i>->:^;v9^*-:^©^©i*3ffl'i 
■c©*?iS?^fi£*5!ai»©-c, ^J6P;5ihffi©^-^'•|^^^■^ 

[0012] @2fcs^$n.5iia*ffiffli^-c**B^©:^ 

5™, J4m.5iran) ^figfflU. 3jn«lSP2 <!: 0-C94°C. 55 

sv^-^-iafflUfc. JSC'S 1 ©^iJS6:^iSP3 cc^SI 
3 n-c*j 0 . i!):*SI5A^ 6fln«lSBii:MSSJS'S©^4'«:» 

tt;^)§&3<bL/-CB*r53'7feM©HPLOj<>7"BlP-K S 

^^fflL-fco mtrnm. ft]«isi52Kfcii-c94'c®s* 

K150 mm. 55°C©a*fC200 mm. 73'C©S7KJC300 mm© 

s§ t?»j>:«?«3nrte'3 . 3 p,tc72*c©s*=&HifcS 

iS'g 1 KB*94°C, 55°C, Rf>'73*C©S*fi:P]DS5-C 

m«iS s n-s J: ^ fc isssstcsnxs nr t,^ ^, 94-c© 

tliaffl«2*iRDNA^Piil3-l*5/t«)©*i-C4)D. 55 
•C©tlS«» 1 mm^l'-Tc D N A«:77 V- D N 
A;£7-_,;>^-^^?c&©ffl-C&«3, 73'C©««:7"^ 
V - D N A*5J*-^ L/fcDNA*^e.ll2 J*©a»*tTto 
#5tS-C*S. SJSlfSC^iSl£«©rtgI5©SJJ"«fel^- 

©smcffJtsn-ci^-5,. sicr«i«^<*^22^#©is 

«, 94-C— 55'C— 73'C©SS-9- i'^l'-C22Hi^0 jIU*!!: 

as „ 73-c©»niftgi5 2 ^mfcsiS'g 1 ksjcekisIjk 
c c -cig:rcr>?ffi©liliR*^tTt)tiS. 

[0 0 1 3 ] ±iB©«g^ffifflL'"'^. r'D-^^••:'7r- 
^IrJSl&'g 1 ©F*3g|5fcaAL/;fc. :? r -©»» 

Siy^ttIl»gp©fiS^SS3^^fc^^K. -^-f o >y 

*IBt,»rS^5 u^ %SlE^»Aa54*>6aAl//c. 
©fSSKi^SMl SlO'^SmI ?r)i;^ffiAU> $6.iC 
Ilg7t3_y^•», :? 7 ->S:®^e<j«:ttAL-rSJS?S?:ftI^ 
g|J{ci^S6$ -tifc. SlSStSCJf^t T -fflfiRKWT©* 

UC^f 31 0 -C -2. „ j]nMilf^©S)t;?S* v=y>Piy^ 

[«1] 
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Taq -^--If : 



67 rrMTris • tSM (pH 8.8)/16.6 irM (NH^DzSU/ 
6.7 rrM MqG, 

67 mMTris • t&lt (pH 8.8)/16.6 mM CNH4).S04/ 
6.7 nM MqOj/lO mM 2-f^/0.2 mM dNTPS 



(pH 8.3)/50 mM KO/ 



10 mM Tri s 
2 mM MgCl^ 

mSt^nv-yy- : 10 mMTris • ffiSJ <pH 8.3)/50 mM KG/ 
2 mM MqCl2/0.2 mM dhfrPs 



UN-.24 
UNR-24 
mMDNA : 
pNF-1 
pUCtDHFR 
pBluescript KS+ 

[0014] ^-^^ll 1 
m^DNAtLX20 nq/MKlO nNQCDpNF-l 



5 • -C(XCAGCX:nTrTCCCACrCACCAC-3 • 
5 • -TTTCACACAGGAAACAGCTATCAC-B ' 



1.2 kb PCR 
0.7 kb PCR 
0.23 kb PCR 



•To 











ju Vmin. 


mm/mi n. 


tfjl Tth 


20 


102 


W2 Taq 


20 


102 


^J3 Tth 


40 


204 


^!l4 Tth 


60 


306 



mm. 



94 °C-55°C-73'^C 
1'30"- 2' 
V30"- 2' 

45" - r 



- 3' 

- 3* 
1*30" 

30" - 40" - 1' 



+ + + 
+ 



[0 0 15] mmmz 

ilSDNAiUrpNF-l ^ffll^ (0.5% Triton X-100 

ICQ 'a 5^rsmmLfch<D) . ^sdnacd^ss*^ 30 

Tth^U^-^ — 40 jLtl/min.. WM& 2^ 



^04 mm/min.. mmmmCS4 •C-55"C-73'C) 45" - 1'- 
To 

[«3] 



No. 1 


^MDNA?te 
na/M 1 




m5 


1 


+ + + 


me 


0.1 


+ 


tmmi 


0.02 




itmu 


0.2 






0.4 




tmm4 


1.0 


+ + + 


tmm^ 


2.0 


+ + + 



mmBNAtUX 1 ng/Ml CDpNF-1 (1.2 kbpVv^J^ 
>h), pBluescriptKS* (0.23 kbp 7-7 i'^^ h) . 
SO* pUCtDHFR(0.7 kbp 7 ^ > f- ) ^fflt^t, jSftI 
SaS^tfo/Co pNF-1 ^^tySrt>?S5 Ml . pBluescrip 
t KS+ :Sr$tfSJS-^5 Ml , RO' pUCtDHFR ^^tySlO 
^5 Ml =£ 1 O^H-C-Oi^x h b/Co &S)t«ra 



n. 



(immrS(.94 •C-55-C-73*C)45" - l"- 1'30" t 

50 m2] ^§m(Dijm^ms&-ri>tcib(DuuAmfii^^ 



#ia¥6-30776 



1 ^m's 

2 mm^ 
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